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Forecast Error (n mi)

Atlantic Track Error Trends

NHC Official Track Error Trend
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Forecast Error (kt)

Atlantic Intensity Error Trends

NHC Official Intensity Error Trend
Atlantic Basin
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NHC Advisory Package Products

« Forecast/advisory (text) -

 Public advisory (text)

* Discussion (text)

« Watch/warning track/cone graphic

e |nitial size and watch’warning graphic

* Wind speed probabillities (text and graphics)
* |Intensity probability table (graphic)
« Storm surge probabilities (graphic)



Additional Content of NHC Products

e Coastal watches and warnings

e Generalized storm surge forecast

e Generalized rainfall forecast

e Tornado potential

e General information on other hazards
e Forecaster reasoning

e Forecast uncertainties



VWhat do coastal watches
and warnings mean?

« Hurricane Warning: hurricane conditions are
expected within the warning area, generally within
the next 24 hours

»

* Hurricane Watch: hurricane conditions are possible
within the watch area, generally within the next 36

hours



Over-warning a necessity due to
forecast uncertainties
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Hurricane Watch and Warning Statistics
(2000-2006)

Average storm-total watch length 489 miles
Average storm-total length w\ hurricane winds 100 miles
Probabllity of hurricane winds at point under watch 20%

Average storm-total warning length 417 miles
Average storm-total length w\ hurricane winds 100 miles
Probability of hurricane winds at warned point 25%
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Hurricane Charley
August 12, 2004
5 PM EDT Thursday
MNWS TPC/MNational Hurricane Center
Advisory 14
Current Center Location21.2 N 81.9'W
Max Sustained Wind 105 mph
Current Movement NNW at 18 mph
@ Current Center Location
& Forecast Center Positions
H Sustained wind > 73 mph
5 Sustained wind 39-73 mph
[:l Potential Day 1-3 Track Area
B Hurricane Warning
Hurricane Watch
mmm Tropical Storm Warning
Tropical Storm Watch




NHC wind speed probabllities

— Describe chances of a Weather event at any
specific location

— Convey chances of wind speeds of at least
particular thresholds

e 34 kt / 39 mph (tropical stcgm force)
* 50 kt / 58 mph y
* 64 kt / 74 mph (hurricane force)

— Account for combined uncertainties in NHC track,
Intensity, and size forecasts

— Extend to 5 days
— Include Inland locations
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PRELIMINARY (SINGLE STORM) Hurricane Force Wind Speed Probabilities @
For the 120 hours (5 days) from 2 PM EDT Thu Aug 12 to 2 PM EDT Tue Aug 17

Note that chances of
hurricane-force winds
at Tampa Bay and Port
Charlotte are both
around 30%!

950 96y Ba
Ay s X
FProbabilities of sustained hurricane force surface winds (1-minute average of 74 mph or greater) from all active tropical cyclones

< indicates HURRICANE CHARLEY center location at 2 PM EDT Thu Aug 12 2004 (Forecast/Advisory #14)
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Tropical Storm Katrina
August 24, 2005

EDT Wednesday

NWS3S TPC/Mational Hurricane Center

Current Center Location 256 N 77.2'W
Max Sustained Wind 45 mph
Current Movement NW at 9 mph
@& Current Center Location
Forecast Center Positions
H Sustained wind > 73 mph
$ Sustained wind 39-73 mph
& Potential Day 1-3 Track Area
=€ Potential Day 4-5 Track Area

mmm Tropical Storm Warning

Tropical Storm Watch

36 hour forecast
intensity = 80 mph
category 1 hurricane
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hurricane-force winds
at each point

along SE Florida coast
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VALID FOR 120 HOURS FROM
2 PM EDT Wed Aug 24...TO.

... 2 PM EDT Mon Aug 29
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Forecast Time

12 hour | 24 hour | 36 hour | 48 hour | 72 hour | 96 hour | 120 hour
Wind Range (mph) 2 PH Fri | 2 A;\?'IrSat 2 P;\?‘IrSat 2 AI:FrSun 2 AF:.:rMcn 2 A;\.?WrTue 2 Mf!llj rWed
Dissipated <1% <1%| 1% | 2% | 10% | 15% | 13%
Tropical Depression (<39) 3% 5% 8% 7% 2204 18% 15%
Tropical Storm (39-73) 43% | 49% 48% 34% | 40%
Hurricane (74+) 6% 29% 43% | 20% | 33% | 32%
Category 1 (74-95) 5% | 26% 29% | 15% | 219% |[20%
Category 2 (96-110) <1% | 2% | 8% 3% | 8% [ 8%
Category 3 (111-130) <1% | 1% | 2% | 3% 4% | 3%
Category 4 (131-155) <1% <1% 1% 1% <1% 1% 1%
Category 5 (>155) <1% | <1%| <1% | <1%| <1% <1%
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Tropical Storm Katrina
August 24, 2005

5 PM EDT Wednesday

MWS TPC/Mational Hurricane Center
Advisory 5

N

Current Center Location 25.6 N 77.2 W
tax Sustained Wind 45 mph
Current Movement NW at 9 mph L

GA

SC

@ Current Center Location
@® Forecast Center Positions
H Sustained wind = 73 mph
5 Sustained wind 39-73 mph
& Potential Day 1-3 Track Area
[-£ Potential Day 4-5 Track Area
Hurricane Watch
mmm [ropical Storm Warning
Tropical Storm Watch
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Magnitudes of Cumulative Probabilities

Vary Greatly But Realastlcally
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Hurricane Katrina

August 25, 2005 \_\
5 PM EDT Thursday
MWS TPC/Mational Hurricane Center

30H

Max Sustained Wind 75 mph

Current Movement W at & mph

{® Current Center Location

& Forecast Center Positions
H Sustained wind = 73 mph
S Sustained wind 39-73 mph
D Sustained wind < 39 mph

& Potential Day 1-3 Track Area
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Current Center Location 26.1 N 79.9'W
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Magnitudes of Cumulative Probabilities
Vary Greatly But Realastlcally
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Magnitudes of Cumulative Probabilities

Vary Greatly But Realastlcally
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Hurricane Katrina
August 26, 2005

5 PM EDT Friday
MWS TPC/Mational Hurricane Center
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Current Movement WSW at 8 mph
@& Current Center Location
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H Sustained wind = 73 mph
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D Sustained wind < 39 mph
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Magnitudes of Cumulative Probabilities
Vary Greatly But Realastlcally
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Hurricane Katrina
August 27, 2005
4 PM CDT Saturday
MWS TPC/Mational Hurricane Center
Advisory 18
Current Center Location 246 N 856 W
tax Sustained Wind 115 mph
Current Movement W at 7 mph
@& Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
5 Sustained wind 39-73 mph
D Sustained wind < 39 mph
CA Potential Day 1-3 Track Area
£-¢ Potential Day 4-5 Track Area
Hurricane Watch
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Magnitudes of Cumulative Probabilities
Vary Greatly But Realastlcally
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M”%f@! ﬁ ? | Deal or No Deal? .

Bank'’s offer $200,000
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Bank’s offer $2.50
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Who Is going to get hurricane force winds?

Golden Beach 1

Apalachicola “,i

Intracoastal City g

1 Hallandale Bch

Iiﬁ- Sargent

Destin aj

Chokoloskee 5

Suwannee Riverul

Lake Okeechobee 4

8 MS/AL Border

IiI Mouth Pear| R.

5 Cocoa Beach

—Iii Anclote Key

. 1
Tarpon Springs 43 f

Englewood [}

1
Aucilla River 1]

Fort Pierce 3
|

4 Craig Key

—Iu High Island

B Key West

IH Steinhatchee R.

Matagorda 14 |

New Smyrna Bch 7

1
San Luis Pass 10|
Jupiter Inlet 2

3 Florida Bay
—Iu Corpus Christi

T Sebastian Inlet
18 Mouth MS River

St. Augustine 15!

Ocean Reef 1

Yankeetown 18 I |

Pascagoula

Flamingo

2Card Snd Bridge
18 Ochlockonee R.

1 Boca Raton

—Iiﬁ Freeport

& Grande Isle

|
Sabine Pass 2]
Vero Beach 4

B

Morgan City 5| )
5
2

| )
19 Panama City

5 Bonita Beach

—Iii Bayport

Ann Maria Island 13|

Dry Tortugas ]

|
Keaton Beach 11§
Key Largo 3

4 E Cape Sable

—Ii:s Longboat Key
& 7-Mile Bridge

—IH Cameron

|
Port O’Connor 14}
Titusville T

Indian Pass WI
Deerfield Beach

3 Stuart

—Iﬂ- Port Aransas

* Flagler Beach

—IW St. Marks

2 Ocean Reef Cstl

Baffin Bay 15!

—Iiﬁ Port Mansfield
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Interpretation of the Wind Speed
Probability Text Product

What is the chance that winds of tropical storm force (34 kt or greater)
will occur at Charlotte NC during the next five days?

34 kt
probabilities
at Charlotte

NC

FROM FROM FROM FROM FROM FROM FROM

T IME 18Z FRI 06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON 187 TUE
PERIODS TO TO TO TO TO TO TO

06Z SAT 18Z SAT 06Z SUN 18Z SUN 187 MON 18Z TUE 187 WED

FORECAST HOUR (12) (24)

LOCATION

RALEIGH HC 10(12) 8(20) 10(30)
RALEIGH HC ! 2( 2) 3( b) 5(10)
RALEIGH HC X{ X) 2( 2) 2( 4)

CAPE HATTERAS 4( 5) 3( 8) T(15h)
CAPE HATTERAS | X({ X) 1( 1) 2( 3)

CHARLOTTE HC 18(21) 12(33) 9(42)
CHARLOTTE HC L 4( 4) 6(10) 4(14)
CHARLOTTE HC 2( 2) 2( 1) 2( 6)

30



Interpretation of the Wind Speed
Probability Text Product

What is the chance that winds of tropical storm force (34 kt or greater)

will occur at Charlotte NC during the next five days?

42%

34 kt
probabilities
at Charlotte
NC

T IME
PERIODS

FORECAST HOUR

LOCATION

RATLEIGH HC

RATLEIGH HC

RALEIGH HNC

CAPE HATTERAS
CAPE HATTERAS

CHARTOTTE HC
CHARTIOTTE HC
CHARTOTTE HC

FROM

TO
06Z SAT 18Z SAT 06Z SUN

(12)

FROM
FRI 06Z SAT 187 SAT 06Z SUN
TO

(24)

18Z

FROM

18Z SUN 18Z

TO

10(12)
2( 2)
X( X)

a( 5)
X( X)

18(21)
4( 4)
2( 2)

MON

FROM

TO

8(20)
3( 5)
2( 2)

3( 8)
1( 1)

12(33)
6(10)
2( 1)

MON

FROM

18Z TUE

TO

18Z TUE 18Z WED

10(30)
5(10)
2( 4)

7(15)
2( 3)

9(42)
4(14)
2( 6)

31



Interpretation of the Wind Speed
Probability Text Product

What is the chance that winds of tropical storm force (34 kt or greater)

will occur at Charlotte NC during the next five days?

42%
When are these winds most likely to start?

FROM FROM FROM

TIME 18Z FRI 06Z SAT 18Z SAT 06Z SUN

PERIODS TO TO TO

06Z SAT 18Z SAT 06Z SUN 18Z SUN

FORECAST HOUR (12) (24)
LOCATION
RALEIGH HC
34 kt RALEIGH HC
probabilities RALEIGH NE

CAPE HATTERAS

at Charlotte CAPE HATTERAS
NC CHAERTL.OTTE HC

CHARTIOTTE HC
CHARTOTTE HC

18Z

FROM

18Z SUN

TO

10(12)
2( 2)
X( X)

a( 5)
X( X)

18(21)
4( 4)
2( 2)

18Z

MON

FROM

TO

8(20)
3( 5)
2( 2)

3( 8)
1( 1)

12(33)
6(10)
2( 1)

MON

FROM

18Z TUE

TO

18Z TUE 18Z WED

10(30)
5(10)
2( 4)

7(15)
2( 3)

9(42)
4(14)
2( 6)

32



Interpretation of the Wind Speed
Probability Text Product

What is the chance that winds of tropical storm force (34 kt or greater)

will occur at Charlotte NC during the next five days?

42%

When are these winds most likely to start?
From 18Z Sun to 18Z Mon (18% chance)

34 kt
probabilities
at Charlotte

NC

FROM FROM

TIME 18Z FRI 06Z SAT 18Z SAT 06Z SUN

PERIODS TO TO

06Z SAT 18Z SAT 06Z SUN

FORECAST HOUR (12) (24)
LOCATION

RATLEIGH HC
RATLEIGH HC
RATLEIGH HC

CAPE HATTERAS
CAPE HATTERAS

CHARTOTTE HC
CHARTIOTTE HC
CHARTOTTE HC

FROM

18Z SUN

TO

187 MOH

(712)

10(12)
2( 2)
X( X)

a( 5)
X( X)

18(21)
4( 4)
2( 2)

FROM

18Z MON

TO
18Z TUE

(96)

8(20)
3( 5)
2( 2)

3( 8)
1( 1)

12(33)
6(10)
2( 1)

FROM
18Z TUE
TO
18Z WED

10(30)
5(10)
2( 4)

7(15)
2( 3)

9(42)
4(14)
2( 6)

33



Intensity Probability Table

Approx. Distance Scale
[

Statute Hiles

SH 125 250
a 3 0

375

Tropical Storm Humberto
September 12, 2007
7 PM CDT Wednesday
NWS TPC/National Hurricane Center
Intermediate Advisory 2A
Current Center Location 28.8 N 94.8 W
Max Sustained Wind 50 mph
Current Movement NME at 7 mph
@ Current Center Location
& Forecast Center Positions
S Sustained wind 39-73 mph
D Sustained wind < 39 mph
& Potential Day 1-3 Track Area
mmm Tropical Storm Warning

Small probabilities
are important

Probability of Humberto reaching
Hurricane strength in 12 h is 6%

fw‘""‘m @EAT,:,%

i ‘E Maximum Wind Speed (Intensity) Probability Table =,

\ ¢ From NHC Advisory 2 Pt
- 5PM EDT Sep 12, 2007 + -

K
2 u'a"‘b

Forecast Time (hours)

12 24 36 48 72 96 120

Wind Range (mph) \

Dissipated 14% | 29% | 45%

Tropical Depression (<39) 55%1 50% | 36%

Tropical Storm (39-73) 30%[| 20% | 18%

Hurricane (74+) 204 204 1%

Category 1 (74-95) 6% 1% 1% 1%

Category 2 (96-110) <1% <1%| <1%| <1%

Category 3 (111-130) <1% | <1%| <1%| <1%

Category 4 (131-155) <1% | <1%| <1%| <1%

Category 5 (>155) <1% | <1%| <1% | <1%

NHC Fcst(mph) 65 35 25 20 0 0 O




Approx. Distance Scale ( Statute Hiles )

SR < Katrina
Advisory 14

Verifying

Official NHC Intensity Forecast Intensity
12 hour forecast- 105 mph (cat. 2) cat.
Hurricane Katrina 24 hour forecast- 110 mph (cat. 2) cat.

August 26, 2005

2
3
s e e e || 36 NOUT forecast- 115 mph (cat. 3) cat. 4
5
3
1

Advisory 14

e susameavina omn | 48 hour forecast- 120 mph (cat. 3) cat.

Current Movement WSW at 8 mph

@ Current Conter Locatton Landfall - 130 mph (cat. 3) cat.

H Sustained wind = 73 mph

o swamesws et || 72 hour forecast - 135 mph (cat. 4) cat,

&_ Potential Day 1-3 Track Area

- Potential Day 4-5 Track Area Fr !%
mmm _Tropical Storm Warning H w 4 Maximum Wind Speed (Intensity) Probability Table
3\ : From NHC Advisory 14
%..,(ww‘; 5PM EDT Aug 26, 2005

Forecast Time

12 hour | 24 hour | 36 hour | 48 hour | 72 hour | 96 hour | 120 hour
Wind Range (mph) 2 PH Fi | 2 A;Tsm 2 Ps{sm 2 AI:::rSun 2 AGrMun 2 A;Swrme 2 AG Wed
Dissipated <1% | <1%| <1% | <1% | 8% | 46% |58%
Tropical Depression (<39) <1% <1% <1% <1% 13% 26% 20%
Tropical Storm (39-73) 1% 3% 4% 5% 20% 13% 6%
Hurricane (74+) 99% | 97% 96% | 94% 58% 15% | 17%
Category 1 (74-95) 26%| 21%]| 19% | 18% 3% | 2%

Category 2 (96-110) 34% | 26% | 12% 2% | 4%
Category 3 (111-130) 13% 19% 5% | 5%
Category 4 (131-155) 1% | 3% 14% 4% | 4%
Category 5 (>155) <1%| <1%| 1% 2% 3% 1% 1%

NHC Forecast 105 110 115 120 135 40 30
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VAN Adv #54
Sep 15 2004 21z
132 mph 933 mb

\
l \

N \

Hurricane Ivan forecast approximately 12 h before landfall




Basin: Flliptical Mohile Bay <moh> Storm: c:/sloshpkg/data/rexfiles/i54 mob.rex
St Tide

Tt NGVD
14
w-
—10 | eames
— ¢ ]
—4 :
2 R
.: Envelope of
Tide Ig\rel: High Water
0.0t

mi

obile %

OBILE BA

= L — ____-_‘_“H“ ’h

Rauphin Island , TFort Morgan

~ Gulf Shores

Rmax=25 mi
(forecast)

Surge based on NHC forecast about 12 h before landfall
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IVAN Adv #54
Sep 15 2004 21z
132 mph 933 mb



Basin: Pensacola Bay (Ol) <pns>
Stm Tide

t NGYD
—14

12

—10 L
—1 .
K

Tide Ig\rel:
151t

Envelope of
High Water

25

h

x: Pensacola

.

" VGulf Shores

" Dauphin Island , Fort Morgan

Rmax=40 mi

Surae based on NHC storm best track



Storm Surge Probabilities

q=? Experimental Tropical Cuyclone Storm Surge Probabilities

Chance of S5torm Surge >= 5 feet at Individual Locations
Hurricane Ivan {(2004) Advisory 54

Yalid from 05 PM EDT Wed Sep 15 to 10 PM EDT Sat Sep 18

Vi

PRt .iﬂgq.. PEETETTRTRTET] .iHEB TR R IR iHEE RTINS E

Frobability 5% 18% 28




Richard Knabb

Senior Hurricane Specialist
National Hurricane Center

Richard.Knabb@noaa.gov
305-229-4487



